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TRANSMITTAL OF WASTE PROFILES FOR GRANULATED ACTIVATED CARBON - SLG-002-97 

Attached please find, for your approval, the waste profile for granulated activated carbon (GAC) generated from 
several environmental restoration activities (T-3iT-4, Ryan’s Pit, and the Building 89 1 Consolidated Water 
Treatment Facility). This waste stream is intended to be sent to the Idaho National Engineering and Environmental 
Laboratory (lNEEL) for incineration at the Waste Experimental Reduction Facility (WERF). The waste profile has 
been reviewed by the appropriate MEEL organizations as well as Rocky Flats Waste Certification and resolution of 
comments has been performed. Other activities (e.g., completing shipping documents) will now be initiated to 
facilitate the waste shipment scheduled for late September, 1997, 

The Waste Profile includes an executive summary, INEEL L-0435.10 - LO435-12 forms, and various attachments 
supporting the waste profile. The Generator Certifier Signature on form L-0435.10 is the only outstanding 
requirement that needs to be completed for approval of the waste profile by INEEL personnel. As you have 
indicated, Waste Certification will send the original, signed waste profile to INEEL. It is imperative that this be 
completed as soon as possible to facilitate INEEL approval and inclusion ofthis waste stream into the update of the 
INEEL Site Treatment Plan for mixed waste We suggest that an express mail service be used to facilitate this 
transmittal. 

Please submit the original signed waste profile to: 

Lockheed Martin Idaho Technologies Co. 
2525 Fremont Avenue 
Idaho Falls, ID 8341 5-24 14 
Attention: John Harris, Mail Stop 2414 

If you have any questions please call me at (303) 966-6588 or Hopi Salomon at (303) 966-6627 

Shaun L. Gamer 
Project Manager 

HS 
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EXECUTIVE SUMMARY WASTE PROFILE 
FOR GRANULATED ACTIVATED CARBON 

A SUBSET OF PARTICULATE SLUDGE (RF-WO71) 

Rocky Flats Environmental Technology Site (RFETS) has generated a granulated activated 
carbon mixed waste stream fiom several environmental restoration projects. This waste stream is 
identified as a subset of Particulate Sludge, Site Treatment Plan number RF-WO71. The RFETS 
Site Treatment Plan, Rebaseline, identifies catalytic chemical oxidation (a process that is 
currently being de-funded) as the primary treatment option for this waste. This profile is being 
submitted to INEEL for review and potential approval for processing at the WERF incinerator, as 
a new, contingency treatment option. 

ANALYTICAL INFORMATIONh’ROCESS KNOWLEDGE 

This material has been determined to be a mixed waste based on sample results and process 
knowledge. The waste stream consists of granulated activated carbon (GAC). The GAC 
originated from several Environmental Restoration based sources. The GAC was used to polish 
the airstream from low temperature thermal desorption units (TDUs), which were used in 
processing radioactive soils and debris contaminated with VOCs. Other GAC originated at the 
Consolidated Water Treatment Facility (CWTF) where it was used as a final organic polishing 
step on treated wastewater originally generated from various ER activities including condensate 
fiom the TDUs described above. 

Some of the soil and drums originally treated in the TDUs contained VOCs from listed sources 
(FOO1 and F002 - Ryan’s Pit Project). Treatment residuals (e.g., GAC) would therefore be 
considered hazardous via the RCRA derived from rule. In addition, some of the treated soil and 
drums contained VOCs that did not originate from listed sources (Trenches T-3 and T-4 Project) 
and were evaluated with respect to their RCRA characteristics. Samples from this GAC 
exceeded select RCRA TCLP standards (TCE and mercury), and contained slightly elevated 
levels of uranium, plutonium and americium isotopes, As a result, the spent GAC is classified as 

(e.g., the PCE LDR level is 6 ppm, a sample of the waste was 7,400 ppm), the waste must be 
treated prior to disposal. The waste codes that apply to this waste are FOOl and F002 (for the 
spent solvents TCE, PCE and 1,l ,I-Trichloroethane from the Ryan’s Pit Project) and DO40 
(TCE), and DO09 (mercury) fi-om the Trenches T-3 and T-4 Project. Listed and characteristic 
waste codes apply for TCE because the GAC contains TCE from both types of sources. 

mixed waste. Because the GAC greatly exceeds LDR treatment standards for various VOCs T. 

Other VOCs such as Benzene and Toluene were detected in the GAC. These constituents can be 
associated with RCRA listed hazardous waste codes (e.g., F005). However, these contaminants 
are suspected to have originated as components of gasoline, and not a solvent process. 
Therefore, the GAC does not carry listed codes for these types of constituents. Since mercury is 
a volatile metal, it was sorbed onto the GAC in the same manner as the VOCs during the TDU 
treatment. 



Process knowledge and full suite TCLP results indicate that no other hazardous waste codes 
apply to this waste stream. A draft Land Disposal Notification and Certification Form is 
included with this submittal as Attachment 1 e Because the GAC came fiom multiple sources, 
some of which were not listed or did not exceed a TCLP limit, not all waste codes associated 
with this profile are on all GAC waste containers. Attachment 2 contains a table which ties 
waste origination to waste codes, individual waste containers and corresponding sample 
numbers. 

GENERAL CHARACTERIZATION APPROACH 

Samples collected in support of this waste profile were collected to represent highest 
concentrations of contaminants from each of the two GAC sources (the TDU's and the CWTF). 
Waste removed from the TDUs carbon units were placed into ten, 55 gallon drums and four, 4' x 
4' x 7' wooden waste crates. GAC contained in drum D87122 came from one of three parallel 
carbon units that was used in processing a greater volume of soil and debris than any other 
carbon unit. This drum was sampled three times to complete the waste profile (samples 
DBOOO12RM, DBOOO15RM, DB00038RM). 

Samples of GAC from the CWTF originated from GAC that was removed fiom the top of the 
influent side of the GAC unit. This GAC would contain the highest levels of absorbed 
contaminants. Samples of the CWTF GAC are FT20601RG, FT20604RG, and DB00039RM. 
Attachment 3 contains a summary table of the GAC analytical results, the Form 1 Analytical 
Results and the log sheets and chain of custody forms used in the sample collection process. 

Exceptions to the INEEL =WAC 

RRWAC, Section 4.6.2.1 

Currently RF-W07 1 has not received treatment approval via the INEEL-Site Treatment Plan 
(STP) and is therefore not recognized by the Waste Analysis Plan. 

RRWAC, Section 4.6.2.9 

- 

GAC is packaged as follows: 
thirty - 55 gallon drums with 2 plastic liners 
four - 4' x 4' x 7' wooden waste crates with 1 cardboard liner, and one plastic inner liner 



, 

L-0435 Waste Profile Information 

L-0435.10: Generators Certification and Information 

Item (6) Rate of Generation: 

The rate of generation is listed as ongoing at a 775.5 ft?/yr. This section also lists the mass at 
24156 lbs. The GAC generation rate of 775.5 ft3/yr represents the volume of GAC generated 
from a number of projects completed in approximately one year. It is anticipated that this waste 
stream will be generated from similar projects in the future at relatively like rates. Future 
projects will generate GAC with the same or similar waste codes, suites of contaminants, and at 
contaminant levels consistent with what is represented by this L-0435 form. As necessary, 
modifications to the L-0435's or other supporting documentation will be completed to represent 
future GAC waste streams. Attachment 4 gives the calculations and assumptions used at arriving 
the stated rate. 

L-0435.11: Characterization of Material 

Item (2)(d)(l) Heat of Combustion and item (2)(d)(2) Ash Content: 

Ash content and BTU content are listed as: 

Ash Content: 5- 10% 
Heat of Combustion: 5,000 - 10,000 BTU/lb 

These estimates were given by Jim Sherbondy, Technical Representative for TIGG 
Corporation (412) 257-8520, an original supplier of the GAC in a telephone conversation 
with H. Salomon at Rocky Flats (303) 966-6627, on March 3 1 1997 

Item (2)(d)(3) Total Halogen Content: 
t 

Total halogen content is listed as -4 5 to 8,479 ppm. 

The only halogens present in this GAC are expected to be from the chlorinated volatile 
organic compounds for which samples have been collected and analyzed. These samples 
evaluated total VOCs in the waste stream. Using these results and the molecular weights 
of the chlorinated compounds detected, the concentration of the chlorine (the only 
halogen expected) can be calculated. A copy of the spread sheet used to calculate the 
chlorine from the total VOC results is included as Attachment 5. These results represent 
the maximum expected chlorine (halogen) concentration from a biased grab sample 
(sample # DBOOOl 5MDL).  



L-0435.12: Radiological Characteristics of Material 

Item (i) Other Isotopes Present: 

Analytical results used for the quantitation of some isotopes in the GAC are reported as a 
combination of the isotopes (e.g., Uranium-233/234). Analytical results themselves do not allow 
for the identification of the specific isotope. In the case of Uranium-233/234 all results reported 
are attributable to the isotope Uranium-234, and are listed this way in section (i) of the L-0435.12 
form. Operations requiring the generation, storage or use of Uranium-233 have not been 
performed at WETS. Information regarding the use and storage of this isotope in the DOE 
system can be found in Uranium-233 Storage Safety At Department ofEnergy Facilities, 
Defense Nuclear Facilities Safety Board Technical Report, DNFSBITECH- 13, February, 1997. 

Daughter Products were calculated using the computer software Raddecay Programming and 
File Structure Information, Grove Engineering, Inc., October, 1987. Only isotopes calculated to 
exceed the Section 4.6.2(7) RRWAC criteria of 0.1 pCi/g for alpha or beta emitters or 1 pCi/g for 
gamma emitters are listed on the form. The isotopes calculated to exceed this criteria are 
thorium-23 1 which is in equilibrium with uranium-235, thorium-234 and protactinium-234m 
which are both in equilibrium with uranium-238. A thirty three ye'ar age was assumed as the 
initial generation of the isotopes, which corresponds to the opening of the first burial trench of 
which the GAC is a treatment residue from. 

Supporting Information Used to Complete the Waste Profile 

Attachment No. 
1 
2 

3 

4 

5 
6 
7 

Description 
LDR Notification and Certification Form - Including UTS 
Table Tying Waste Origination to Waste Codes,Waste Containers and 
Corresponding Sample Numbers 
Analytical Summary Tables, Analytical Data (Form 1 's), Log Sheets, and 
Chain of Custody Forms - 
Assumptions Used for the Calculation of Volume, Mass and Rate of GAC 
Generation 
Calculation of Maximum Chlorine (Halogen) Concentration 
MSDSs for Granulated Activated Carbon and Radsorb 
WETS Waste Packaging Variance Request and Industrial Hygiene VOC 
Monitoring Results 



FORM L-0435. IO# 
(07-96 - Rev. #OO) 

MATERIAL AND WASTE CHARACTERIZATION 
GENERATOR’S CERTIFICATION AND INFORMATION 

Receiving Organization Use Only: 

Approved by: Signature: Printed Name: 

Characterization ID No.: Content Code(s): Date: 
- RWMC - WROC - TAN - Pollution Prevention ICPP 

t certify that the information on this form L-0669# and attachments is true and accurate. I have put forth a good faith effort to acquire and verify the information used to 
complete this characterization. Willful and deliberate omissions have not been made. All known and suspected hazards have to the best of my knowledge been disclosed. 

F. J. Valenzuela Chief Waste Certification Official July 15, 1997 
Generator Certifier Signature Printed Name Title Date 

Phone: y03) 966-27 18 Mailstop: T883C Facsimile No.: (303) 966-7277 E-Mail ID: frank.valenzuela@rfets.gov 

Environmental Restoration Rocky Flats Environmental Techno1 Site T-3R-4, Ryans Pit, Building 891 Generating Facility: Building: Organization: Proiects 

B. General Information 

1. X Y e s  - No 
If “No”, receiving organization approval and completion of the following is required: 
a. 
b. 

Will material and waste characterization be fully capable of complying with applicable RRWAC Subsection? 

INEL-RRWAC requirement@) not met (list each): 
Receiving organization approval letter number for nonstandard material or waste: 

Contact I Name I E-Mail ID I Phone I Pager I Mail Stop I ChargeNumber 

1. Generator Mike Pepping I 966-4000 I (303)966-3075 I (7464) 1 T893B 1 NA 

1. 

i. Common Name of Material: Spent Granualted Activated Carbon (GAC) 

5, Rate of Generation: One Time Only: Liquid gal Solid Ib ft3 m3 or - 

Material or Waste Type and action: 4.6.2 mixed LLW to be incinerated at the WERF 

x On-going Liquid galiyr Solid 24156 lb or 775.5 P /yr  m’/yr 
I_ 

1. Generating Process Description:* This GAC was used to polish an airstream from a low-temperature thermal desomtion unit used to treat VOC contaminated soil 

and debris, and from a CERCLA wastewater treatment unit (Building 891) where it was used as a final polishing step during processing of water from ER activities. 

Physical State at 70°F (solid, liquid, sludge, gel, etc.): <. solid 

3. - Yes x N o  Does material contain free liquids? 

LO. - Yes - No Current Waste Minimization Plan (INEL Generators Only) 

11. Indicate all that apply: ACERCLA -Scrap Metal - x OSHACarcinogen - PCBZ50ppm __ Etiologic Agent 

- Nonfriable Asbestos -FIFRA - Unused Material - Used Oil - Aerosol Cans - Compressed Gas Cylinders 

- Friable Asbestos Soil - Debris - Spill Cleanup - Wastewater - Classified Material 

- x >lOOPPMVOCs - Accountable Nuclear Material 

12. A y e s  - No Is this DOT regulated hazardous material? If yes, identify DOT primary hazard: Class 9, Hazardous Waste Solid 
and DOT subsidiary none 

L3. A y e s  - No At the point of generation did this material contain any RCRA “F”, “K”, “U”, or “P” listed waste in pure form, as a mixture, or as a treatmenl 
residue (Le.., ash, leachate, spill cleanup), or “ D  characteristic waste? If yes, give applicable EPA Hazardous Waste Numbers and attach applicable LDR 

F002 DO40 DO09 notification and certification: (40 CFR 261): Fool - ~ - __I - - 
- p - p _ _ - - p -  

I; Indicate when a continuation sheet is used. 



I 

i INEb 
FORM L-0435.10# 
(07-96 - Rev. #OO) 

MATERIAL AND WASTE CHARACTERIZATION 
GENERATOR'S CERTIFICATION AND INFORMATION 

14. RCRA hazardous waste determination was made by:& Waste Analysis, and/or process knowledge. Include appropriate information as required by the GI. 

15. 

16. 

17. 

18. 

19. 

20. 

21. 

22. 

is: 

x Yes - No 

x Yes - No 

x Yes - No 

-Yes x N o  

- Yes x N o  

x Yes - No 

x Yes - No 

- 
- 
- 

- 
- 

Is Section C1, Physical Characteristics of Material, required by the GI? If yes, complete Section C1. 

Is Section C2, Chemical Characteristics of  Material required? If yes, complete Section C2. 

Does the GI require radiological characterization? If yes, complete Section C3, Radiological Characteristics of Material, per GI instructions. 

Is this a lab pack? If yes, complete Item D, Lab Pack Inventory List. 

Does the GI require any additional information? If yes, see instructions. 

Is determination of Underlying Hazardous Constituents required? 

Is supporting documentation submitted? Is yes, list: 1) LDR Notification and Certification Form. 2) Table Tying Waste Origination to 

Waste Codes. Waste Containers. and Corresvonding Sample Numbers. 3) Analvtical Summary Tables, Analvtical Data (Form 1's)- Log Sheets. and COC forms, 

4) Assumptions Used for Calculation of Volume. Mass and Rate of GAC Generation. 5) Calculation of Maximum Chlorine (Halogen) Concentration. 

6) MSDSs for GAC and RADSORB, 7) RFETS Waste Packaging Variance Request and Industrial Hygiene VOC Monitoring Results (performed in accordance 
with 40 CFR Part 60, Appendix A. Method 2 1). 



l!Eb 
FORM L-0435.11# 
(07-96 - Rev. #OO) 

MATERIAL AND WASTE CHARACTERIZATION 
CHARACTERIZATION OF MATERIAL 

characterization Identification No.: 

C. Characterization of Material 

1. Physical Characteristics of  Material: 

a. General characteristics: (number from top to bottom. For nonlayered No. 1 is 100%) 

Physical state Range of Percentage Color 
(as required by GI) at 70°F of Total 

Layer No. 

1. solid 98 to 100 black,pranular material (GAC) 

2. solid 0 to 2 white, fine granular material (RADSORB - absorbent) 

3. to 

4. to 

5. to 

b. A y e s  - No Is density required? If yes, give density r'pge of representative sample. . . .  

Liquid: to g/mL. Solid: 0.25 to 0.6 dcc .  

Is this aqueous waste to be processed in the PWTU? If yes, give total solids range for representative c. - Yes - x No 

sample: to g/mL . 

d. - Yes - x No Is this WERF incinerable liquid? If yes, give viscosity. to ssu. 
2. Chemical Characteristics of Material: 

a. Does the material contain any of the following? For each item (1)-(14) checked yes, must include corresponding quantitative information in C2b, with the 
corresponding number (1)-(14) from this list. 

YES NO YES NO 

-- X (1) Organic free liquid For liquid waste only: 

-. x Aqueous free liquid - - .  Nickel andor its compounds (as Ni), 134 mg/L 

If yes, give pH range to -- Thallium andor its compounds (as TI)_> 103 mg/L 

-- X (2) Absorbents Halogenated organic compounds_> 1000 mg/L -- 
X - -- (3) Chelating agents 

-- x 

-- x 

as listed in 40 CFR 268, Appendix 111 

(4) Aqueous liquid with reactive cyanide? 250 ppm For solid waste only: 

X Halogenated organic compounds? 1000 mg/kg as 

listed in 40 CFR 268, Appendix I11 

(5) Aqueous liquid with reactive sulfide? SO0 ppm -_ 
X (6) Air reactive 

X (7) Water reactive For used oil only: 

X (8) Other reactive Arsenic 2 5 ppm 

X Cadmium 2 2 ppm -- (9) Fuming acids or acid gases -- 
X Chromium 2 10 ppm 

X Lead _> 100 ppm -- (1 1) Explosives ~~ 

-- 
-- 
-- 

_I 
(10) Shock sensitive constituents -- 

PCBs 2 2 ppm -- -- x (12) Pyrophories 

X Total halogens, 4,000 ppm -- (13) Petroleum products ~- 
X Total halogens, 1,000 ppm -- (14) Oxidizers ~~ 

x Benzene For fluid to be processed in the PWTU only: 

X PCBs 2 25 ppm Oil and grease, l O m a  -- -- 
x PCBs>5ppm 



INEb 
FORM L-0435.11# 

. (07-96 - Rev. #OO) 

MATERIAL AND WASTE CHARACTERIZATION 
CHARACTERIZATION OF MATERIAL 

Characterization Identification No.: 

. Continued 

2a. Continued 

YES NO YES NO 

-- For WERF incinerahle wastes only: 

-- X Chlorine in any form x PCB liquids 

X X -- Bromine in any form -- PCB capacitorshallasts 

-- 

-- x PCB transformers/regulators. X Iodine in any form -- 
X Flourine in m y  form -- If yes, check the following as applicable. 

Drained Only - Drained and flushed x Sulfur in any form Full - - 
x Is the material PCB-liquid-contaminated debris or derived from a x PCBs22ppm 

spill of PCB liquid? If yes, give range or original PCB 

concentration. to PPm. 

b. Chemical Characteristics of Material: For all the items checked in 2a, enter the common name as indicated and quantitative data as required. Also enter the 
number, Le., (1-14) as checked in 2a., when appropriate. 

Composition (as required by GI) 

Name of Material or Chemical 2a Item No OSHA Carcinogen? FIFRA Regulated? 

Absorbent (RADSORB) (2) - Yes - x No -Yes - x No 

x Yes - No Ye5 __ x No Benzene 

Halogenated organic compounds >lo00 m&g Yes - No Yes - No 

- - 
- 

Tetrachloroethene (oerchloroethene, PCE) Yes - x No -Yes x No 

Yes - x No Yes x No 

Sulfur in any form (total sulfur) - Yes - x No -Yes __ x No 

Continuation sheet included? ~ Yes Y No 

- - Trichloroethene (TCE) 

c -  Yes - x No Is flash point required? If yes, complete the following 

Composition Range - weight % or ppm 

2,000 to 20.000 

~ 0 . 6  to 270 

to 

12 to 7,400 

0.83 to 2.300 

0.945 to 7.7 
* 

Flash point is to - "F ( 400 to 400 "C) Methodused: -0penCup -ClosedCup  other 

(specify): flash point data gathered &om MSDS - ASTM method (for dry. virgin state - however, not tested on this spent GAC) 

d. Information for WERF incinerable waste only: 

(1) Heat of combustion 5,000 to 10,000 Btdlb (2) Ash content 5 to 10 % 

(3) Total halogen content <I5 to 8,479 ppm (4) Water content to % 

(5) Suspended particulate content to D P m  

e. L Y e s  

- x Yes 

- No 

__ No 

Is RCRA Waste analysis required? If yes, enter data below, as applicable. 

Were the sampling and analysis protocols used in full compliance with SW-846 protocol or other equivalent regulatory agency 

approved methods? If no, explain in Section B Items 20 and 22. 



Underlying 
Hazardous 

Constituent? 
ffna 

Type of Analysis Expected Concentration Representative Sample Detection Limit 
Range Analysis Indicate 

Total or TCLP -msflcs o r - m g n  - x m a g  o r - m a  -mg/kg o r - m f l  

MATER 
C 
AL AND WASTE CHARACTERIZATION 
WRACTERIZATION OF MATERIAL 

FORM L-0435.11# 
(07-96 - Rev. #OO) Characterization Identification No.: 

2. f. Anaiyte Data: 

Analyte 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

IO. 

11. 

12. 

13. 

14. 

15. 

16. 

17. 

18. 

19. 

20. 

21. 

22. 

23. 

24. 

25. 

26. 

27. 

28. 

29. 

30. 

31. 

32. 

33. 

34. 

35. 

36. 

37. 

tetrachlorethene 

trichloroethene 

1.2 Dichlorouropane 

benzene 

toluene 

carbon tetrachloride 

1.1 .I-trichloroethane 

chloroform 

xylene (total) 

ethvlbenzene 

4-methyl-2-uentanone 

MEK (2-Butanone) 

styrene 

pyridine 

mercury 

mercury 

comer 

7,400 

2.300 

280 

270 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

170 

120 

78 

70 

56 tn 
38 (J) 

0.54 - 110 (J) 

16 (J) 

0.7 (E) m a  

0.0033-0.617 m a  

2.5-41.3 

19.4 - 51.348.4 

X 

X 

X 



FORM L-0435.12# 
(07-96 - Rev. #OO) 

MATERIAL AND WASTE CHARACTERIZATION 
RADIOLOGICAL CHARACTERISTICS OF MATERIAL 

Characterization Identification No.: 

. Radiological Characteristics of Material: 

a. For MLLW and MTRU give (check one) - Knownor __ x Estimated date of initial generation: at or before October 1964 

b. - Yes - x No IS waste treatment plan for MLLW on file with INEL MLLW coordinator? 

c. A y e s  __ N o  Is fissile material present? If yes, waste matrix group . (RWMC Acceptance Only) 

d. A y e s  - No Are transuranic isotopes present? If yes, complete items 3e, 3f, and 3h. 

e. Total activity per gram of waste of alpha emitting transuranic isotopes with half-lifes greater than 20 years: 

- x Yes - No 5 10 nCi1g (LLW) or 

Yes - x No > 10 nCi/g and c 100 nCi/g, (SCW), or - 
- Yes - x No > 100nCi/g(TRU) 

Transuranic isotope inventory: 
Isotope 

Pu-23 91240 

,4111-24 1 

Summation: 

Activity Range 
Units (pCl/d 

0 013+1- 0 005 to 0 376+/- 0 034 

0 004+/- 0 004 to 0 382+/- 0 050 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

0 017 to 0758 

Fissionable Material Range 

1.29E-10 to 6.59E-09 

z / k g  

0 to 1.26E-10 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

1.29E-10 to 6.72E-09 

Representative Sample Analysis 
Activity 
(nCi1g) 

Fissionable Material 
g / k g  

g. A y e s  - No Is U-233 or U-235 present? If yes, complete data below and item 3h. 

Isotope 
Representative Sample Analysis 

Activity Range Fissionable Material Range Activity Fissionable Material 
Units (pCilP1 g / k g  (Ci/g) g l k g  

U-233 to to 

enriched to __ % 

U-235 0.013+/- 0.013 to 0.240+/- 0.032 0 to 1.268-04 

enriched to 2% 
h. Fissionable material range summation: 1.29E- 10 to 1.26E-04 (grams) 



INEA MATERIAL AND WASTE CHARACTERIZATION 
RADIOLOGICAL CHARACTERISTICS OF MATERIAL 

FORM L-0435.12# 
(07-96 - Rev. #OO) Characterization Identification No.: 

1. - x Yes - No Are other isotopes present? If yes, complete data below 

Activity 

Sample Analysis 
Activity Range Representative 

Units (pCi/g) Units 

Activity 
Representative 

Sample Analysis 
Units 

Activity Range 

Units 

Isotope 

1J-274 

Isotope 

-%to 

0.2+/-0.066 to 

0.013+/- 8.OOto 

to 

to U-238 

Th-23 1 to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

t0 

to 

to 

t0 

to 

to 

to 

to 

to 

to 

Th-234 

Pa-234111 

0.2+/-0,066 

0.2+/-0,066 

9.88+/-.36 

9.88+/-.36 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

j. Nuclear thermal power range: NA to wattslft) 

k. Expected radiation dose rate at surface: <0.5 to <0.5 mrem/h and 1 meter: <0.5 me&. <0.5 to 

1. - Yes - x No Is the waste special case waste? Include determination documentation. 

Yes - x No m. - Is the waste greater than class C as defined in 10 CFR 61.55? 



Attachment 1 

LDR Notification and Certification Form - Including UTS 



GeneratorName: U.S. Dept. Of Enemy/  Rocky F la t s  ETS Manifest Doc. No.: 
( S p e n t  Granulated 

WASTE 

6. HOW MUSTTHE WASTE 

ENTER THE LEllER 

5. SUBCATEGORY 
ENTER THE SUBCATEGORY DESCRIPTION BEMANAGED? 
IF NOT APPLICABLE SIMPLY CHECK NONE 

DESCRIPTION NONE FROM BELOW 

I I I 

( Low Mercury Subca tegory )  4 

5 

6 

7 

8 

9 

10 

DO09 

To identify F039 or DO01 , D002, D012-DO43. underlying hazardous constituent(s), use the “F039iUnderlying Hazardous Constituent Form” provided (CWM-2004) and check here: 
I f  no UHCs are present in the waste upon its inttlal generation check here: 2 
To list additional US €PA waste code@) and subcategorie(s), use the supplemental sheet provided (CWM-200543) and check here: 2 

I-IOW MUST THE WASTE BE MANAGED? In column 7 above, enter the letter (A, 81. 82. 83, C, D or E) below that describes how the waste must be managed to 
comply with the land disposal regulations (40 CFR 268 7) Please understand that if  you enter the letter 81, 82,  83, or D, you are making the appropriate certification as 
provided below 

A: RESTRICTED WASTE REQUIRES TREATMENT 

7 For Hazardous Debris: ‘This hazardous debris issubject to the alternative treatment standards of 40 CFR Part 268.45.” 
This waste must be treated to the applicable treatment standards set forth in 40 CFR Part 268 Sutjpart D, 268.32, or RCRA Section 3004(d). 

.* B. 1 RESTRICTED WASTE TREATED TO PERFORMANCE STANDARDS 
“ I  certify under penalty of law that I have personally exahined and am familiar with the treatment technology and operation of the treatment process used to SUpPOfi 

this certification and that, based on my inquiry of those individuals immediately responsible for obtaining this information. I believe that the treatment process has been 
operated and maintained properly so as to comply with !he performance levels specified in 40 CFR part 268. Subpart D, and all applicable prohibitions set forth in 40 
CFR 268.32 or RCRA Section 3004(d) without impermissible dilution of the prohibited waste. I am aware that there are significant penalties for submitting a bise 
certification. including the possibility of fine and imprisonment,” 

B. 2 RESTRICTED WASTES FOR WHICH THE TREATMENT STANDARD IS EXPRESSED AS A SPECIFIED TECHNOLOGY 
(AND THE WASTE HAS BEEN TREATED BY THAT TECHNOLOGY) 

for submitting a false certification, including the possibility of fine and imprisonment.” 

- 

“I  certify under penalty of law that the waste has been treated in accordance with the requirements of 40 CFR 268.42. I am aware that there are significant penalties 

B. 3 GOOD FAITH ANALYTICAL CERTIFICATION - FOR INCINERATED ORGANES 
“I certify under penalty of law that I have personally examined and am familiar with the treatment technology and operation of the treatment process used to Support 

this certification and that, based on my inquiry of those individuals immediately responsible for obtaining this information. I believe that the nonwastewater Organic 
constituents have been treated by incineration in units operated in accordance with 40 CFR Part 264, Subpart 0. or 40 CFR Part 265, Subpart 0. or by combustion in 
fuel substitution units operating in accordance with applicable lechnical requirements, and I have been unable to detect the nonwastewater organic constituents despite 
having used best good faith efforts to analyze for such constituents I am aware that there are significant penalties for submitting a false certification, including the 
possibility of fine and imprisonment.” 

C. RESTRICTED WASTE SUBJECT TO A VARIANCE 

2 For Hazardous Debris: ”This hazardous debris is subject to the alternative treatment standards of 40 CFR Part 268.45.” 

D. RESTRICTED WASTE CAN BE LAND DISPOSED WITHOUT FURTHER TREATMENT 
“ I  have determined that this waste meets all applicable treatment standards set forth in 40 CFR Part 268 Subpart D, and all applicable prohibition levels set forth in 

Section 268.32 or RCRA Section 3004(d). and therefore, can be land disposed without further treatment. A copy of all applicable treatment standards and specified 
treatment methods is maintained at the treatment, storage and disposal facility named above. I certify under penalty of law that I have personally examined and am 
familiar with the waste through analysis and testing or through knowledge of the waste to support this certification that the waste complies with the treatment standards 
specified in 40 CFR Part 268 Subpart D and all applicable prohibitions set forth in 40 CFR 268.32 or RCRA section 3004(d). I believe that the information I submitted IS 
true, accurate and complete. I am aware that there are significant penalties for submitting false c,ertification, including the possibility of a fine and imprisonment.” 

E. WASTE IS NOT CURRENTLY SUBJECT TO PART 268 RESTRICTIONS 

This waste is subject to a national capacity variance, a treatability variance or a case-by-case extension. Enter the effective date of prohibition in column 7 above. 

This waste is a newly identified waste that is not currently subject to any 40 CFR 268 restrictions. 

ociated documents is complete and accurate, to the best of my knowledge and information. 

Date &-2u-yr9 
CWM-7005A 11719A\ 



LAND DISPOSAL NOTIFICATION AND CERTIFICATION FORM - REVERSE SIDE 
SOLVENT AND CALIFORNIA LIST TREATMENT STANDARDS 

If the waste identified on the other side of this form is described by any of the following US EPA hazardous waste codes: FOO1, FOOZ, F003. F004, F005, and all solvent 
constituents will not be monitored by the treater, and/or this hazardoljs waste!islsubject to any prohibitions identified as California List restrictions (40 CFR 268.32 
and/or RCRA Section 3004(d)), then each constituent MUST be identified below by checki?g the appropriate box, and.Phis page must accompany the shipment. along 
with the opposite side of this form. If the waste code F039 describes this waste, then the corresponding list of constituents must be attached. If D001, D002, or 0012- 
DO43 require treatment to 268.48 standards, then the underlying hazardous constituent(s) must also be attached. 

SOLVENT W S T E  TREATMENT STANDARDS I 
I4 FOO1 through F005 spent solvent Fool  through F005 spent solvent 

Carbon disulfide (F005) 3.8 4 8 TCLP Nitrobenzene (F004) 0 068 14 

Carbon tetrachionde (Fool) 0 057 6 0  2-Nitropropane (F005) [(WETOX or INCIN 
CHOXD) followed by 

Chlorobenzene (FOOZ) 0 057 6 0  CARBN] OR INCIN 

0-Cresol (F004) 0 11 5 6  Pyridine (F005) 0 014 16 

1. All spent solvent treatment standards are measured through a total waste analysis (TCA). unless otherwise noted. Wastewater units are mgh. nOnWaSteWater ar 

CALIFORNIA LIST TREATMENT STANDARDS - 40 CFR 268.32,40 CFR 268.42 and RCRA Section 3004(d) 
A waste must first be designated as a US €PA Hazardous waste before the waste can be subject to the California List restrictions. 

mgikg. 

Restricted waste description Prohibition Treatment Standard - 
Liquid’ wastes: Greater than or equal to 1,000 mgll 

Nonliquid wastes: Greater than or equal to 
1,000 mg/kg 

Greater than or equal to 50 ppm 

40 CFR 268.42(a)(2) - INClM or FSUBS Liquid‘ or nonliquid wastes containing 
Halogenated Organic Compounds listed in 
40 CFR 268, Appendix 111 

Liquid‘ wastes containing PolyChlorinated 
Biphenyls (PCBs) 

40 CFR 268,42(a)(l) - INCIN or FSUBS 
AIso see 40 CFR 761.60 and .70 

Liquid’ wastes containing Metals 

Note Hazardous wastes containing As. Cd, Cr, 
Hg Pb. or Se must also be evaluated i f  not 
characteristically hazardous for that metal 

One or more of the following metals (or elements) 
at a concentratton greater than Or 

following 

Nickel and/or compounds as NI 134 mg/l 
Thallium and/or compounds as Th 130 mg/l 

to the 
RCRA Section 3004(d) 

CWM 2005A (12/94) * - For the definition of “liquid refer to Method 9095. the Paint Filter Liquids Test from EPA manual SW-846 

SUBCATEGORY REFERENCE 
DOOI: 
A. Ignitable charactenstic wastes, except for the 40 CFR 261 21 (a)(t) High TOC subcategory that are managed in non-CWA/non-CWA-equivalent/non-ClaSS 1 SDWA Systems 
B. Ignitable characteristic wastes, except for the 40 CFR 261 21(a)(l) High TOC subcategory that are managed in CWA. CWA-equivalent, or Class I SDWA Systems 
C. High TOC ignitable charactertsiic Liquids subcategory based on 40 CFR 261 21(a)(l) - Greater than or equal to 10% total organic carbon 
DO02 
D. Corrosive characteristic wastes that are managed in non-CWAhon-CWA-equivalenVnon-Class I SDWA systems 
E. Corrosive characteristic wastes that are managed in CWA. CWA-equivalent, or Class I SDWA systems 

1990 Chemical Waste Management, Inc. - 12194 ~ Form CWM-2005-A 

PAGE 2 OF 2 Printed on recycled paper 
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Attachment 2 

Table Tying Waste Origination to Waste Codes, 
Waste Containers and Corresponding Sample Numbers 
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Attachment 3 

Analytical Summary Tables, Analytical Data Form I%), 
Log Sheets, and Chain of Custody Forms 
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Table A3-1 Summarv Resull 
Sample 
Date 

8/26/96 

9/10/96 

5/28/97 

Y 

Analyses 

Full suiteTCLP 

+reactive sulfide 
and cyanide 

(+CU, Zn), 

VOA Screen 

Total sulfur 
Total Metals 
Isotopics 

of GAC Samples 
Media 

T/3lT4 spent GAC 
from System 1 (worst 
case) - from drum 
D87122 

T3/T4 spent GAC 
fiom System 1 (worst 
case) - from drum 
D87122 

T3/T4 spent GAC 
from System 1 (worst 
case) - from drum 
D87122 

June 25,1997 (2:50PM) 
Results 

0.45 mg/l PCE 
0.55 mg/l TCE - Hazardous 
2.0 rngA2-Butanone (methyl- ethyl-ketone) 
0.14 mg/l Benzene 
0.052 mg/l Carbon tetrachloride 
0.12 mg/l Chloroform 
0.7 mgll Pyridine (E) (probable UTS) 
0.304 mg/l Barium 
0.617 mg4 mercury-Hazardous 
0.239 mg/l Zinc 
0.2 mgkg - Reactive Cyanide 

8,200 ppm PCE (E) 
2,300 ppm TCE 
280 ppm 1,2-Dichloropropane 
270 ppm Benzene 
190 pprn Toluene 
170 pprn Carbon tetrachloride 
120 pprn 1 , 1 , 1 -Trichloroethane 
78 ppm Chloroform 
70 ppm Xylene (total) 
43 ppm ethylbenzene (J) 
38 ppm 4-Methyl-2-Pentanone 
16 ppm styrene (J) 

Sample was re-run because of the "E" flag on 
PCE (sample DB00015RM-DL) 
7,400 ppm PCE 
2,100 ppm TCE 
240 ppm 1,2-Dichloropropane(J) 
250 ppm Benzene 
180 ppm Toluene(J) 
160 ppm Carbon tetrachloride(J) 
120 ppm 1,1,1-Trichloroethane(J) 
76 ppm Chloroform(J) 
52 ppm Xylene (total) 
56 ppm ethylbenzene (J) 

~ 

0.945 m a g  sulfur 

4 1.3 mgkg mercury 

isotopics 
0.20+/-0.066 pCi/g U-238 (MDA 0.041) 
0.013+/-0.013 pCi/g U-235 (MDA 0.050) 
0.037+/-0.032 pCi/g U-233/234 (MDA 0.041) 
0.002+/-0.003 pCi/g Pu-238 (MDA 0.006) 
0.013+/-0.005 pCi/g Pu-239/240 (MDA 0.005) 
0.004+/-0.004 pCi/g Am-241 (MDA 0.004) 
-0.004+/-0.007 pCi/g Th-232 (MDA 0.027) 
0.025+/-0.028 pCi/g Th-228 (MDA 0.051) 

Comments 

Hazardous for 
TCE and 
mercury 
DB00013RM 
is the QC trip 
blank 

Process 
knowledge 
indicates that 
would be the 
highest VOA 
concentration 
GAC 



Sample 
Number 

FT20601RG 

FT20604RG 

DB003 9RM 

Sample 
Date 

12/05/96 

I 

01/28/97 

~ 

Analyses 

Total VOAs, total 
metals, isotopics 

Reactive sulfide 
and cyanide, pH, 
TCLP VOAs, 
TCLP metals 

5/28/97 I Total sulfur 

Media 

GAC from CWTF 

GAC from CWTF 

GAC from CWTF 

Results 

VOAS 
12 ppm PCE 
0.830 pprn TCE 
0.39 ppm Toluene(J) 
0.33 ppm 1,1,1 -Trichloroethane(J) 
1.1 ppm Xylene (total) 
0.31 ppm ethylbenzene (J) 
0.19 ppm 4-methyl-2-pentanone (J) 
significant metal detections 
51,348.4 ppm copper 
isotopics 
9.88+/-0.36 pCi/g U-238 (MDA 0.01) 

7.21+/-0.27 pCi/g U-233/234 (MDA 0.03) 
0.376+/-0.034 pCi/g Pu-239/240 (MDA 0.016) 
0.382+/-0.050 pCi/g Am-241 (MDA 0.028) 

4.8 mg/kg reactive cyanide 
8.0 mgkg reactive sulfide 
7.6 pH 
TCLP VOAs = all non detects 
TCLP metals , 

0.0033 m a  mercury 

0.240+/-0.032 PCUg U-235 (h4DA 0.01 1) 

Comments 



1A 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

Name: QUANTERRA MO Contract: 262-01 
DBO 0 0 12RM 

Lab Code: ITMO Case No.: V93301 SDG No,: S1235 

Matrix: (soil/water) WATER Lab Sample ID: 11933-001 

Sample wt/vol: 5.00 (g/mL) ML Lab File ID: F6663 

Level : (low/med) LOW Date Received: 08/26/96 

% Moisture: not dec. Date Analyzed: 09/10/96 

Column : (pack/cap) CAP Dilution Factor: 10 

CAS NO. 
CONCENTRATION UNITS: 

COMPOUND (ug/L or ug/Kg) UG/L Q 

75-01-4---------Vinyl Chloride 
75-35-4---------1,1-Dichloroethene 
67-66-3--------- Chloroform 
107-06-2-------2 1,2-Dichloroethane 
78-93-3 _ - - - - - _ _ -  2-Butanone 

71-43-2-------- -Benzene 
127-18-4-------- Tetrachloroethene 
108-90-7--------Chlorobenzene 

a00 
50 

120 
50 

2000 
52 

550 
140 
450 
50 

3 

FORM I VOA 1/87 Rev. 



1D EPA SAMPLE NO. 
PESTICIDE ORGANICS ANALYSIS DATA SHEET I 1 

Lab Name: OUANTERRA, MO Contract: 262-01 1 DB00012RM I 
Lab Codc-: Case No.: SAS NO. : SDG NO. : S1233 

Matrix: (soil/water) TCLP Lab Sample ID: 1 1 9 3 3 - 0 0 1  

Smple wt/vol : 100 (g/ml) ML Lab File ID: 

Level : (low/med) LOW Date Sampled: 0 8 - 2 6 - 9 6  

% Moisture: not dec. dec. Date Extracted: 0 9 - 1 2 - 9 6  

Extraction: (SepF/Cont/Sonc) SEPF Date Analyzed: 0 9 - 1 3 -  96 

GPC Cleanup: (Y/N) pH : Dilution Factor: 1 

CAS NO. Compound 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/L 

I- I 

---gamma-BHC (Lindane) 
---Heptachlor 
---Heptachlor epoxide 
- --Endrin 
---Methoxychlor 
---Chlordane (technical) 

I ---Toxaphene 
I 

U: Concentration of analyte,is less than the value given, 

Q 

FORM I PEST 

. .  . .  
h . -  - e 

- 

000006 



ID 
HERBICIDE ORGANICS ANALYSIS DATA SHEET 

Lab Name: OUANTERRA,MO Contract: 262 -01 

EPA SAMPLE NO. 

DB00012RM 

Lab Code: Lase No. : SAS No. : SDG No.: S1232 

Matrix: (soil/water) TCLP Lab Sample ID: 11933-001 

Sample wt/vol: -*OO (g/ml) ml Lab File ID: 

Level : ( low/med J LOW Date Sampled : 08-26-96 

% Moisture: not dec. dec Date Extracted: 09-16-96 - 
Extraction: (SepI/Cont/SoncjShak) SEPF Date Analyzed: 09-18-96 

GPC Cleanup: (Y/N) N pH : Dilution Factor: 1 

CAS NO. Zompo u nd 
CONCENTRATION UNITS: 
(ug/L  or ug/L ) uu/L Q 

I I 

U: ConcentratLon of analyte is less than the value given. 

b 

FORM I HERB 1/87 Rev. 



FAX NO, 303 966 3400 
'QUANJEURA 

SEq-27-96 FRI 10:46 BLDG 881 ROOM 212 
UI/ZT/UO wst i  ~ p 3 i a  29s 8757 

tab Name: QmRRA.m 

- 

FQRM S $V-3. 
I 
I 

I 



1 -1.. - .  

SEP-27-96 FRI 10:47 BLDG 881 ROOH 212 FAX NO, 303 966 3400 P, 03 
@002/503 V u r L t I U U  VUi30 U 3 A 4  XMi 6TDT WJawlEEtRb 

106-46-7--- 
95-48-7---- 
10 6 - 44 - 5 - - .. 
67-72-1---- 
98-95-3---- 
8 7-6 8-3 - - - 
88-06-2---- 
95-95-4---- 

118-74-1--- 
87-86-5----  

133-34 -a- - - 

63 D 
200 
200 
200 
200 
20 0 
20 0 
200 
200 
200 
200 

ZOQO  

Q 
__I_ 

D 
U 
w 
Tp 
u 
U 
0 
U 
T;r 
u 
U 
P 

- 

FQfiM 3: SV-2 



I 
! 

U.S. EPA - CLP 
1 L 

INORGANIC ANALYSES DATA SHEET 

Lab Name: QUANTERRA - MO Contract: 262.01 

EPA SAMPLE NO. 

DBO 0 0 12RM 

_lab Code: ITMO- Case No. : SAS No. : SDG No.: S1231 

'4atrix (soil/water) : WATER Lab Sample ID: P11933-001 

:,eve1 (low/med) : LOW - Date Received: 08/26/96 

0 .0  %- Solids: - 
Concentration Units (ug/E or mg/kg dry weight): UG/L - 

:olor Before : 

3lor After : 

lomments : 

CAS No. 

7440-38-2 
7440-39-3 
7440-43 -9 
7440-47-3 
7440-50-8 
7439-92- 1 
7439-97-6 
7782-49-2, 
7440-22-4 
744 0-66 - 6 

Analyte 

Arsenic I Barium 
1 Cadmium 
~ Chromium 

- 

A- Selenium - 
~ 

Silver 
Zinc 

Concent rat ior 

64.1 
I 
I 3 04 

3.3 
I 2.3 
I 7.2 

43.6 
617 

52.6 
4.0 

1 239 

Claritv Before: 

Clarity After: 

Q 

Texture : 

Artifacts: 

POW4 I - IN 
TCLP 

L 



Report Date: 08/26195 

Client ID Quanterra ID Analyte Analysis Date Result ’ Units Dbt Lmt Dil 
D800012RM 119333-001 Reactive Sulfide 09/04/88 c222 mgfkg 22.2 3 

QCBLKII 1571 Roactive Sulfide 09/04/98 4-44 rn9ncg 4.44 1 
QCLCS.111571 Reactive Suffide 0 9 M 3 6  98 %Recovery 4.44 1 .  

DBOOOI’LRM 11~3-001 Reactive Cyanide 09/03/98 0.20 mglkg 13-10 1 
QCBLK111978 R e a c h  Cyanide O B W Q 8  4I.lD mgkg 0.10 t 
QCLCS111378 Reacthre Cyanfde 0910W 18 %Recovery 0.10 I 

.. - 
- 
-# 

- 



1A 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

Lab Name: QUANTERRA MO Contract: 262-01 

Lab Code: ITMO Case No.: V93302 

Matrix: (soil/water) WATER 

Sam2le wt/vol: 5 . 0 0  (g/mL) ML 

Level : (low/med) LOW 

% Moisture: not dec. 

Column: (pack/cap) CAP 

EPA SAMPLE NO. 

DBO 0 0 13RM 

SDG No.: S1236 

Lab Sample ID: 11933-002 

Lab File ID: F6616 

Date Received: 08/26/96 

Date Analyzed: 09/08/96 

Dilution Factor: 1.0 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/Kg) UG/L 

74-83-9--------- Bromomethane 
75-01-4-------- -Vinyl Chloride 
75-00-3---------Chioroethane 
75-09-2------ ---Methylene Chloride 
67-64-1---------Acetone ’ 

75-35-4---------1,1-Dichloroethene 
75-34-3--------- 1,l-Dichloroethane 
i56-60-5--------trans-l,2-Dichloroethene 
6’7-66-3---------Chloroform 
107-06-2-------- 1,2-Dichloroethane 
70-93-3 - _ _ - _ -  ---2-Butanone 
71-55-6---------1;1,1-Trichloroethane 
56-23-5--------- . Carbon Tetrachloride 
108-05-4--------Viny1 Acetate 
75-27-4--------- Bromodichloromethane 
78-87-5--------- 1,2-Dichloropropane 
10061-01-5------ cis-1,3-Dichloropropene 
79-01-6------- --Trichloroethene 
124-48-1--------Dibromochloromethane 
79-00-5--------- 1,1,2-Trichloroethane 
71-43-2---------Benzene 
110-75-8-------- 2-Chloroethyl Vinyl Ether 
10061-02-6------ trans-1,3-Dichloropropene 
75-25-2---------Bromoform 
108-10-1-------- 4-Methyl-2-Pentanone 
591-78-6------- -2-Hexanone 

108-88-3--------Toluene 
108-90-7-------- Chlorobenzene 
100 -41 -4  - - - -  - - -  -Ethylbenzene 
100-42-5------- -Styrene 
1330-20-7------ -Xylene (total) 

FORM I VOA 

10 
10 
1 0  
10 
5 

100 
5 
5 
5 
5 
5 
5 

100 
5 
5 

50  
5 
5 
5 
5 
5 
5 
5 

10 
5 
5 
50 
50 
5 
5 
5 
5 
5 
5 
5 

Q 

U 
U 
U 
U 
U 
U 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
LJ 
u 
LJ 
U 
u 
u 
u 
u 
U 
u 
il 
J 
3 
3 
2 
3 
IT 
3 

- 

Rev. 



1A 
VOLATILE ORGANICS ANALYSIS DATA smrr 

EPA SAMPLE NO. 

Lab Name: E.G.&G., Rocky Flats Contract : 

Lab Code: QLAB Case No. : SAS No. : SDQ NO. : 

Matrix : (soil/water) S O I L  Lab Sample ID: DBO0015RM 

Sample wt/vol: 4.000 (g/mL) G Lab F i l e  ID: SEP1002 

Level : (low/med) MED Date Received: 09/10/96 

% Moisture; not dec. 0 .  Date Analyzed: 09/10/96 

GC! Column: DBVRX ID : - 3 2  (mm) Dilution Factor: 22,500 

CONCENTRATION UNITS: 
CAS NO. COMPOUND MG/KG 

74 - 8 7 - 3 -  - 
74 - 83 - 3- - 
75-01-4-- 
75-00-3-- 
75-09 -2 - -  
67-64-1-- 
75-15-0-- 
75-35-4- - 
75-34-3-  - 

544-59-2-- 
67-66-3-- 

107-06-2-- 
78-93-3-- 
71-55-6-- 
56 -23 -5- .. 
75-27-4-- 
78-07 -5 - -  

10061-01-5 -- 
79-02-6-- 

1 2 4 - 4 8 - 1 - -  
79-00-5-- 
71-43-2-- 

10061-02-6-- 
75-25-2-- 

108-10-1-- 
591-78-6-- 

79-34-5-- 
108-88-3-- 
108-90-7-- 
l00-4l . -4  - -  
100 -4 2 - 5 - - 

1330-20-7-- 

127-ia-4-- 

--Chloromethane d 

--Bromomethane - 
--Vinyl Chloride- _-- 

--Methylene Chloride .- 
--- --Chloroethane 

- -Acetone 
--Carbon Disulfide 
--1,l-Dichloroethene 
--I,l-Dichloroethane- 
--I, 2-Dichloroethene (total) 

--1,2-DichJ.oroethane 
--2-Butanone 
--l,l,l-Trichloroethane 
--Carbon Tetrachloride 
- - Brornodichloromet bane-. 
- - 1,2 -Dichloropropane 
--cis-1,3-DichLoropropene 

--Dibsomochloxomethane 
--1,1,2-Trichlor~ethane 
- -Ben2 ene 
--trans-1,3-Dichloropropene ~ 

Lc__ 

- 
--Chloroform --_ _.* ~- 

.- 
-7- 

-_I 

--Trichloroethene - 

-I 

-- 
--Bromoform 
--B-Methyl-2-Pentanone 

-.- --2-Hexanone 
- -Tet rachloroethene  _c 

--1,1,2,2-Tetrachloroethane - 

--Chlorobenzene - -- 
-_ _c 

--Toluene 

--Ethylbenzene 
--Styrene 
- -Xylene ( t o t a l )  

- -- -- 
- 

120. 
120 r 
120. 
120. 

6 0 .  
120 ~ 

60 a 

6 0 .  
6 0 .  
62. 
7 8 ,  
6 0 .  

120 m 
120 6 

170 - 
60 e 

2 8 0 .  
6 0 .  

2300 
60 
60 I 

270  
60.  
60 .. 

120. 
8200 .  

6 0 .  
190 I 

60.  
43 e 

16. 
7 0  

3 8 ,  

u 
U 
U 
U 
U 
U 
U 
U 
U 
U 

U 
u 

TJ 

U 

U 
U 

i3 
U 

U 

u 

U 

J 

E 

J 
J 



lA 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

-Lab Name: E.G.&G., Rocky Flats Contract : 

EPA SAMPLE NO. 
- 

I-.-.-- 

Lab Code: GLAB Case No. I SAS NO. : SDG No. : 

Matrix : (soil/water) SOIL Lab Samp le  ID: DB00015RM-DL 

Sample wt/vol: 4 .000  (g/mL) G Lab File ID: SEP1301 

Level : (low/med) MED Date Received: 0 9 / 1 0 / 9 6  

% Moisture: not dec, 0 .  Date Analyzed: 09/13/96 

GC Column: DBVRX ID : - 3 2  (mm) Dilution Factor:25000 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/Kg) UG/KG Q 

I I 
74-87-3------Chloromethane 
74-83-9------Bromomethane 
75-01-4------Vinvl Chloride 
75-00-3------Chloroethane 
75-09-2------Methylene Chloride 
6 7 - 64 - 1 - - .- - - -Acetone 
75-15-O------Carbon Disulfide -. .. . 

75-35-4------l,l-Dichloroethene 
75-34-3------1.1-Dichloroethane _ _  . _ _  

544-59-2------1,2-Dichloroethene ( total)  - 
-Chloroform 
-1,2-Dichloroethane 
-2-Butanone 
-1,l.l-Trichloroethane 

56-23-5------Carbon Tetrachloride 
75-27-4------Bromodichloromethane 
78-87-5------1,2-Dichloropropane 

10061-Q1-5------c~s-l,3-Di.chloropropene 
79-01-6------Trichloroethene 

124-48-1------ Dibromochloromethane 
79-00-5------1,1,2-Trichloroethane 
7 1-4 3 -2 - - - - - -Benzene 

10061-02-6------trans-1,3-Dichloropropene I 

75 
108 
591 
127 
79 

-25 -  
-10- 
-78- 

-34- 
-18- 

- 
-Bromoform 
-4-Methyl-2-Pentanone 
-2-Hexanone 
-Tetrachloroethene 
-1,1f2,2-Tetrachloroethane - 

108-88-3------Toluene 
108-90-7------Chlorobenzene 
100-41-4------Ethvlbenzene .. 
100-42-5------Styrene 

1330-20-7------ Xvlene (total) 

250000 ~ 

250000. 
250000 
250000 ~ 

120000 - 
130000 - 
120000. 
120000. 
120000 - 
120000. 

66000 ~ 

120000 - 
100000 - 
120000 e 

160000. 
120000. 
240000. 
120000. 

2100000 - 
120000 
120000. 
240000. 
120000. 
120000. 
250000. 

28000. 
7400000. 
120000. 
180000. 
120000. 

56000  - 
120000 
65000. 

U 
U 
U 
U 
U 

U 
U 
U 
U 

U 

s 

J 

J 
J 

U 

U 

U 
u 
U 
U 
U 
J 
E 

U 

u 
U 
J 

J 

- 



.- ~ 

. . . .. . . , . . . . .  

SEP-18-96 WED 9:03 GENERAL LABORATORY 881 FAX NO, 303 966 4365 P, 06 

1A EPA SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

Lab Name: E.G-&G., Rocky Flats Contract : I 
Lab Code: GLAB Case No. : SAS NO. : SDG NO. : 

Matrix: (8oil/water) S O I L  Lab Sample ID: DB00015RM-DL 

sample wt/vol I . 4 . 0 0 0  (g/mL,) G Lab Pile ID: SEP1303 

Level: (low/med) MED Date Received: 09/10/96 

% Moisture: not dec. 0. Bate Analyzed: 09/13/96 

GC Column: DBVRX ID : .32 (m) Dilution Factor:  50000 

CONCENTRATION UNITS: 
COMPOUND (ug/L or ug/Kg) UG/KG CAS NO. 

74-87 - 3  - 
74 - 8 3  - 9- 
75-01-4- 
7 5 - 0 0 - 3 -  
75-09-2- 
67-64-1 - 
75 -15-0- 
75-35-4- 
75 - 3 4  - 3 - 
544-59-2- 

6 7 - 6 6 - 3 -  
107-06-2- 
78 - 9 3 - 3 -  
71-55-6- 
56-23 -5 - 
75-27-4 - 
78-87-5- 

10061-01-5- 
79-01 - 6  - 

-----Chloromethane 
Bromomethane - _ - - _  

- - - - -  Vinyl Chloride 
- - - - -  Chloroethane 
- - - - -  Methylene Chloride 

Acetone 
-----Carbon Disulfide 
- - - - -  1,l-Dichloroethene 
-----1,l-Dichloroethane 
- - - - _  1,2-Dichloroethene. ( t o t a l )  

- - - _ _  

- 
Chloroform ___ - - _ - _  

- - - _ _  1,2 -Dichloroethane 
2-Butanone - - - - -  

- - - -  -l,l,l-Trichloroethane 
-----Carbon Tetrachloride 
- - _ - _  Bromodichloromethane 
- - - - -  1,2-Dichloropropane 
-----cis-1,3-Dichloropropene 
- - - -  -Trichloroethene 

______~ 

124-48-1------Dibromochloromethane ~ _ _ -  

~- 79-00-5------1,1,2-Trichloroethane 
71-43-2------Benzene 

10061-02-6------trans-1~3-Dichloropropene __- 
7S-25-2------Brornoform 
108-10-1------4-Methyl-2-Pentanone 
591-78-6------2-Hexanone 
127-18-3------Tetrachloro-ethene 

_ _ _ ~ _  - 

79-34 -5- - - - - -1,1,2,2-Tetrachloroethane 
~ ~ 

___- --Toluene 
--Chlorobenzene 

- - Stvrene 

__ _ _ _ _ ~ _  
--Ethylbenzene ___. __ 

_ _  - ~ _ _  
1330-20-7------Xylene (total) _-  - 

490000 ~ 

490000 ~ 

490000 
490000 ~ 

240000 - 
140000 
240000. 
240000 ~ 

240000 
240000. 
76000. 
240000. 
110000 ~ 

P20000 ~ 

150000 
240000 
240000 ~ 

240000 ~ 

2100000 0 

240000 ~ 

2 4 0 0 0 0 .  
250000 ~ 

240000. 
240000 
490000" 
490000 I 

7 4 0 0 0 0 0  ~ 

2 4 0 0 0 6  
1 8 0 0 0 0  
2 4 0 0 0 0 .  
2 4 0 0 0 0  ~ 

2 4 0 0 0 9  ~ 

5 2 0 0 0 .  

Q 

U 
U 
U 
U 
U 

U 
U 
u 
U 

u 

J 

J 

J 
J 
J 

J 
3 

3 

J 
J 

_I 

J 
J 
J 

J 

i 
J 
1 

J 

J 

- 



P A G E  1/2 

facsimile 
T R  A N S M t T T A  L 

to: Norm Stoner, Kaiser 

re: 
date: Jme6,1997 
Pags:  

fax* 303-966-3400 
wo 11491 samples rec'd 5-29-97 

2, including this cover sheet. 

Attached please fiad the sulfir results for sampIes received 5-29-97.. Samples were run in 
duplicate and the average is rqorted. A h d  copy of the data is to follow. 

(i'7 
- 



t 1 ?;- 

I 
I 
i 

SOUTHWEST RESEmCH ACSTITUTE 
SAMPLE ANALYSIS DATA SHEET 

Lab Name: Southwest Research Institute 

Labcode: SwFU 

Matrix: Solid 

Cfient: Kaiser Hill 

Date B x e i v d  05/29/97 

Project No,: 02-8359-164 

Sample ID 
PBW - €150 
DBOW38RM ,, 90153 i 945 
DB00039RM 901 54 7700 

Detection Limit: 150 ug/g 

I 



* *  
I .  

U.S. EPA - CLP 

1 EPA SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET 

I -. -- - 1  

I Cant ra c t : . -  Lab Name: WESTON- EMT 

Tlab Code: WESEMI 47 
I *- SDG No.: A1780 - SAS NO. : - .. Case No. : 

Matrix (soil/water) : SOIL- Lab Sample ID: 9'/0bG343-001 

Lave1 (low/med) : LOW- Datc Recejved: 05/29/97 

% Solids: 100.0 

Concentration Units (ug/L or mg/kg dry weight) : MG/RG 

Color Bafore; 

C o l  or  A f t e r :  

CAS No. 

7429 90-5 
74 4 0 - 3 6 - 0 
7440-38-2 
7460-39-3 
7440-41.-"1 
7440-33 -9 
7440 - 70-  2 
'74 4 0 -4 7 - 3 
'144 0 -4 8 - 4 
7440-50-8 
7439-89- 6 
74 3 9 - 9 2 - 1 
'74 3 13 - 9 5 -4 
'743 9 - 36 - 5 
743.9- 97-6 
7440-02-0  
'I44 0 - 09 - 7 
7782-49-2 
744 0 - 22 -4 
744 0 - 23 - 5 
7440- 2 8 - I] 
7440-62-2 
744 0.. 66 - 6 

- _  

BLACl(_. .I- 

GREY ... ".-- 

-.. ----l--."T '- 

Analytze 1 Concentration c 1 1  
Aluminum- 
Antimony- - 
Arsenic- 
B a r i u m  
Be ry l 1  ium 
Cadmium 
Calcium.- 

-- 

. _  2 9.2 
0.14 
0.20 
1.2 

0.03 
212 6 

0 . 0 2  

- 
- 
U 
U 
R 

U 
n 

..- 
0.41 Chromium_ ....- 

Cab3 1 t 0 . 0 8  
19.4 C o p ~  e r- 
58.5 I ion 

Lead- .- 0.32 
178 Maynee ium ... - 

Manganese , 3 . 4  
41.3 Mercury - . -  
0 s 1'1 Nickel 

Potassium 691.0 
Se'l en ium 0.59 

0 . 8 9  Si. lver- 
Sodium--. . 451 
'l 'hall ium 0 -22 

.. .- 
. -  

- .. - 

-.- 

I .  . .  I -  I-- 

C l a r i  Ly Aft ex : 

- 
_- 

'l'bxture : COARSE 

Artifacts: -. - 



TMAlRichmond 
SDG Report N7-05-081-2042 

CASE NARRATIVE 

Kaiser-Hill Company, LLC 
June 24,1997 

1.0 GENERAL 

TMNRichmond Sample Delivery Group KH2042 consists of a single carbon sample listed on Chain- 
of-Custody document RFP945963. 

2.0 ANALYSIS NOTES 

Internal quality control, in accordance with the GRRASP 3.0 protocol, consists of 10% laboratory 
control samples, 10% duplicates, and 5% blanks. The QC samples are prepared by the Quality 
Control Department. Copies of the QC Notebook pages are included in the data package. 

The blanks and laboratory control samples are created using the 1989 ASTM formula for moderately 
hard water, listed in Table 801 0: Recommended Composition for Reconstituted Fresh Water, and 
consists of the following: 

e .  

NaHCO, 96 mglL 
CaS0,.2H20 60 mg/L 
MgSO4 60 mg/b 

KCI at 4.0 mg/L is specified in the table but is not added since KCI contains natural 40K that raises 
the gross beta background. ' 

2.1 Isotopic Thorium 
As a result of contamination in the method blank during the original analysis the sample was 
reanalyzed with new QC samples. No problems were encountered during the reanalysis. 
Thorium-230 is reported as a less than value for the sample and duplicate results. 

2.2 Uranium-2331234, 235, and 238 Analyses 
No problems were encountered with the analyses. 

2.3 Plutonium-239/240 Analyses 
The relative percent difference in the Pu 2391240 results for the sample and the duplicate was 
92%, greater than the 3a total limit of 60%. 

2.4 Americium-241 Analyses 
No problems were encountered with the analyses. 



T M A  
SAMPLE DELIVERY GROUP KH2042 

M E T H O D  B L A N K  

I I 
SDG KH2042 Client Kaiser-Hill 

Contact N. Joseph Verville Contract KH-224141EA3 

Lab sample id N705081-03 Client sample id Method Blank 
Dept sample id 2042-003 Material/Matrix SOIL I 

l7ESULT 2U ERR MDA RDL QUAL1 - 
ANALYTE CAS NO pci/g (COUNT) pCi/g pCi/g PIERS TEST 

Plutonium 238 13981-16-3 0.002 0.03 PU 
Plutonium 239/240 10-12-8 0.001 0.03 PU 
Uranium 233/234 11-08-5 0.012 0.3 U 
Uranium 235 15117-96-1 0.015 0.3 U 
Uranium 238 7440-61- 1 0.012 0.3 u 
Americium 241 14596-10-2 0.003 0.02 m- 

"-BLANK 26970 
I. I 

r I 

ETHOD BLANKS 
Page 1 

SUMMARY DATA SECTION 
Page 7 

Lab id TMAN 
Protocol GRRASP 
Version Ver 3.0 

Form DVD-DS 
Version 3.06 

Report date 06/23/97 

i '  



SAMPLE DELIVERY GROUP KH2042 

M E T H O D  B L A N K  

-~ ~~ 

SDG KH2042 Client Kaiser-Hill 
Contact N. Joseph Verville Contract M-224141EA3 

Lab sample id N705081-06 Client sample id Method Blank 
Dept sample id 2042-006 Material/Matrix SOIL 

RESULT 26 ERR 
CAS NO pCi/g (COUNT) p C i / g  p C i / g  PIERS TEST 

TH TH 1 Thorium 230 14269-63-7 0.5 
Thorium 232 7740-29-1 0 ~ 022 0 . 5  

- 

. I  

&THOD BLANKS 
kA.. Page 2 

Page 8 

SUMMARY DATA SECTION 

Lab id TMAN 
Protocol GRRASP 

Form DVD-DS 
Version Ver 3.0 

Version 3.06 
Report date 06/23/97 



TMA ' 
SAMPLE DELIVERY GROUP KH2042 

LAB CONTROL SAMPLE 

SDG KH2042 

Contact N. Joseph Verville 
Client Kaiser-Hill 

Contract KH-224141EA3 

Lab sample id N705081-02 Client sample id Lab Control Sample 
Dept sample id 2042-002 Material/Matrix SOIL 

Plutonium 238 

Plutonium 23 9/240 

Uranium 233/234 

Uranium 235 

Uranium 238 

r cs 26969 
L 

- 

LA'&. -";""" SAMPLES 
-3 Page I 

SUMMARY DATA SECTION 

Page 9 

Lab id TMAN 

Protocol GRRAS? 

Version Ver 3.3 

Form DVD-LCS 

Version 3.06 

Report date 06 23/37 



TMA 
SAMPLE DELIVERY GROUP xH2042 

SDG KH2042 Client Kaiser-Hill 

Contact N. Joseph Verville Contract KH-224141EA3 

Lab sample id N705081-05 Client sample i d  Lab Control Sample 

Dept sample id 2042-005  Material/Matrix SOIL 
- 

LAB CONTROL SAMPLE 

I I 
ADDED 20 ERR REC 3 U  W S  PROTOCOL RESULT 2UERR MDA RDL QUALI- 

% (TOTAL) LIMITS pci/g (COUNT) pCi/g pCi/g FIE= TEST PCi/g Pci/g 

QC-LCS 27031 i 

+-$NTROL SAMPLES 
Page 2 

SUMMARY DATA SECTION 

Page 10 

- 

Lab id TMAN 
Protocol GRRASP 

Version Ver 3.0 
Form DW-LCS 

Version 3.06 
Report date 06/23/97 



TMA ' 

SAMPLE DELImRY GROUP KEI2042 

Plutonium 2 3 8  0 . 0 0 5  0 .03  PU 
Plutonium 2 3 9 / 2 4 0  0.008 0 0 3  PU 
Uranium 2 3 3 / 2 3 4  0 . 0 3 4  0.3 U 
Uranium 235 0.014 0.3 U 
Uranium 238 0 . 0 6 8  0 . 3  U 

Americium 2 4 1  0 .004  0.02 AM 

DUPLICATE 

0 . 0 0 3  

0 . 0 0 5  6 0  

0 . 0 3 2  

0 . 0 1 3  

0.066 7 8  

0 . 0 0 4  1 7 1  

Contact N. Joseph Verville Contract KH- 2 24141EA3 

DUPLICATE ORIGINAL 
Lab sample id N705081-04 Lab sample id N705081-01 Client sample id DB00038RM 

Dept sample id 2 0 4 2 - 0 0 4  Dept sample id 2 0 4 2 - 0 0 1  Location/Matrix 
Received 0 5 / 2 9 / 9 7  

DUPLICATE 2 0  ERR MDA RDL QUALI- ORIGINAL 2a ERR MDA QUALI- RPD 1 ANALYTE pci/g (COUNT) pci/g pCi/g FIE= TEST pCi/g (COUNT) pCi/g FIERS % TOT LIMIT 

1 I I 

QC-DUP#l 2 6 9 7 1  

- 

$-$UPLICATES 

Page 1 
SUMMARY DATA S E C T I O N  

Page 11 

Lab id TMAN 
Protocol GRRASP 
Version Ver 3 . 0  

Form DVD-DUP 
Version 3 . 0 6  

Report date 0 6 / 2 3 / 9 7  



TMA ' 

SAMPLE DELIVERY GROUP KH2042 

DUPLICATE 

SDG KH2042 Client Kaiser-Hill 

Contact N. Joseph Verville Contract KH-224141EA3 

DUPLICATE ORIGINAL 

Lab sample id N705081-07 Lab sample id N705081-01 Client sample id DB00038RM 

Dept sample id 2042-007 Dept sample id 2042-001 Location/Matrix SOIL 

Received 05/29/97 Collected 05/28/97 0 9 : 4 5  

Chain of custody id RFP945963 

. . _ .  

QC-DUP#l 27033 

- 

SUMMARY DATA SECTION 

Page 12 

Lab id TMAN 

Protocol GRRASP 

Version Ver 3.0 

Form DVD-DUP 

Version 3.06 

Report date 06/23/97 



c 

T M A  

Lab sample id N705081-01 Client sample id DB00038RM 
Dept sample id 2042-001 ?iocation/Matrix 

Received 05/29/97 Collected 05/29/97 09:45 
Chain of custody id RFP945963 

MDA RDL QUALI- RESULT 2 0  ERR 
CAS NO pCi/g (COUNT) pCi/g pCi/g FIERS TEST 

Plutonium 238 
Plutonium 239/240 
Uranium 233/234 
Uranium 235 
Uranium 238 
Americium 241 
Thorium 230 
Thorium 232 

BATA SHEETS 

SDMMARY DATA SECTION 

Page 13 

13981-16-3 0.003 
10-12- 8 0.005 
11-08-5 0.032 
15117-96-1 0.013 
7440 -61-1 0,066 
14596-10-2 0.004 
14269-63-7 
7740-29-1 0.007 

0.03 
0.03 
0.3 
0.3 
0.3 
0.02 
0.5 
0.5 

PU 
PU 
U 
U --_ 
U 
AM 
TH 
TH 

- 

Lab id TMAN 
Protocol GRRASP 
Version Ver 3.0 

Version 3.06 
Report  date 06/23/97 

Form DVD-DS 



"."I L.V V I  IIVIl U . V L  VLllLlY1L. L r W U l ~ l V ~ l  001 
'..el . I  V I  & L i b  I V . t L  

U.g*  EPA - CLP 
1 

INORGANIC ANALYSIB DATA BEIEZT 

&ab Name: ROCKY mxrs ANALYTIW 

Lab Code: B559 

Natrix (boil/wter) : SOIL 

Level ( l o w / m a )  : L O W  Date Reeeived: 12/05/97 

% SoLidS: 0 . 0  

Contract : 

Case No. :. gA9 NO.: 97?i SDG NO e : LO23 6A 

Lab Sample ID: FT20601RQ 

cc 

74 4 0 -22 - p, SiLve r 
7440-38z2 *nia 

7440-46-2 Cesium 
7440-43-9.- Cadmiu~~ 

7439-97-6 Mercury 
7439-92-1 Lead 8.7 * - 

1.6  
0 . 5 0  u 

d01Or Before : , BROWN 

Color After: BROWN 

Cmesta  : 

,/KG 

.f 

Clarity Before: CWrnH ' Texture 2 COURSE 

Clarity After: &OUDY Artifacts: YES 

FORM f - m 3 /90  



i 

, .  
. _  

- 

.. . . .-.. .- 



FAX NO, 303 966 3400 P, 07 
P, 07 
P. 1111 

. . W . .  * ,  



P. 02 
P s  02 

i 



i i u a  lava ~ V G  OUV Y d U U  -.---. I.."... ""I 

U.S. EPA - CJJP 

1 
INORGANXC ANALYSTS RATA SHlh3'J! 

Lab Name: ROC7.a FLATS AXUYTZCAZ, 

Lab Code: BSS9 Case No. : SAS NO.: 97L 

Contract : 

r, ua 

EPA S&PLE NO. 

I I102361 I 
SDG NO.: LO236 

Matrix (soil/water) z SOIL 

Level. (low/med) : L O W  

k S o l i d s :  0 .o 

Lab Sample ID: FT20601RQ 

D a t e  Received: 12/05/96 

Concentration Units (ug/L or mg/kg dry weight): MG/KG 

Color Bef~re: N/A 

Color A E t e r :  H/A 

Cornments : 

--- 

Clarity Before: N/A 

Clarity After: N/A 

FORM I - IN 

- 

TexLUre: N/A 

Artifacts: N/A 



General Lab, Building 881 Lab IMurnbeP: 97110236 Report Date: 1122/07 
Sample Date: 42105i96 

BAD16eHEMISTR'Y REPORT 
IS0TOPtC ANALYSUS RESULTS BY ALPHA SPECTROMEfRY 

- 



LitNkKflL LMUKA'IUKY Wl FAX NO, 303 966 4365 P, 15 JHlY'LL-3 I WCU 13 30 

............ .......... 

FT20601RG I 7.21 f 0.27 (MDA 0.03) I 15097-002 

General Lab, Bullding 881 Lab Number: 9710236 Report Date: 1122197 
Sample Date: ltVO5196 

RADIOCHEMISTRY REPORT 
ISOTOPIC ANALYSlS RESULTS BY ALPHA SPECTROMETRY 





I L U  L V  V I  l l l U  U'UU DLUU oa1 KUUll LlL PHX NU, 3u3 Wti 34uu 
FEB 12'97 15:lg FR TO 9883480 

P, 05 
P 47/52 

General Inorganlcs 

Client Nwe: lCaiser-Xi11 
Client ID: FT20604 Re 
Lab IO: bF35L9-0003 -SA 

Sampled: 2a JAN 97 
Prepared: See Below 

EilatrZxt SQXL 
At!thCrirsd: 29 3AN 97 

Parwzter Result Unrts etlaW. bfbd Qate Oafe 
PH 7.6 unj ta  0.30 1m,1 NA 06 FEB 97 

Receivdt 29 JAN 97 
Analyzed: See Below 

Re outfng Anal tic41 Prepared Ana? zed 

Approved BY: 



Para.& er 
&klZ€:3e 

Re orting 
Result Units h n i P  

0-50 

0-50 

6.0 
0.50 
0.70 
0.70 
0.30 
0.20 

200 

100 

85 
97 

- 



. I Y  1v V I  L l l U  u - V U  ULUU (101 KWII 1 1 L  rm NU, tlutl wtj WJU 
FEB 12'57 15:19 FR TO 86634813 

P, I13 
P # 45/52 

Metal o 
TCLP Leachate 

NO Not detected 
NA = Not appl iciibl t! 

Rqx$ted By: Daug 6omer 

6.Q 

1.0 
8.0 
15.0 
0.00 
1 .b 
5.0 

105 

10 

CLP 
CtP 
CLP 
CLP tm 
CLP 
CLP 
CLP 

05 FEB 97 
06 FEB 97 
06 E6 97 
06 FEB 07 
06: FEB 97 
19 FEE 97 
06 FE8 97 
06 FE3 97 

Approved By; Jmfe bllckhaa 

06 
06 
06 
06 
06 
10 
06 
06 

FE6 97 
FEf3 97 
FE5 93 
FEB 97 
FE3 97 
FEE 97 
FEB 97 
FEU ?'l 
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INTEROFFICE 
MEMOBANDUM RQCQ Mountain RMRS Remediation Services, L.LC. 

DATE: February 20,1999 

TO: M. K. Pepping, Operations, 7893l3, X3075 

T8916, X5876 

ACTlVA'rEn CARBON AND ION 
I 

Action: Ensure proper characterization 
j 
1 

Rekntly five drums of Ion Exchange (IX) resin and 20 drums of Granular Activated CaMn (GAG) were 
generated under the treatment activities at the Building 891 treatment facility. A review of these wastes is 
necessary to ensure proper characterization, handling, storage, and disposal. Bath standard analysis and 
TCLP sampling were performed for anticipated constituents. 

Sa' ples were taken for' radioactive constituents on both the ion exchange and granular activated carbon. 
Thrcarbon exhibited low levels of radioactive elements above "background" levels and qualifies as a low 
lev@ waste per radiological engineering written guidance. The ion exchange resin is designed to remove 
uranium corltamination which was confirmed with sample resuhs of -500 pcjlg total uranium. This waste 
also qualifies as a low level waste. 

I i 

I 

Both the ion exchange resin and the granular activated carbon were used to treat F-Hsted , contained-in 
wastes. Therefore, the carbon and IX resin would also be considered hazardous waste unlaSS a 
reasonable argument could be presented that all of the F-listed constituents had bwn removed pdor to 
cotpact with the IX treatment media. In this case, this type of positive proof can n d  be established and 
thq wastes will therefow remain listed hazardous wastes, 

I 

7 4  tesults that were received on the ion exchange rosin indlcate that it meets LORs, Le., it is not 
propibited from land disposal. However, the granujar activated carbon anatysis indicates that the waste 
dogs not meet the land disposal treatment standard of 6.1) ppm for totrachloroethsnc. The result of 24 
ppm tefmchloroethene is well above the standard, Thersfore, the granular activated carbon is subject to 
th6  prohibition on land disposal and will either have to be treated before disposal or handled in an 
alternative fashion regeneration, incineration etc.). 

Please feel free to contact me if you have any questions. i 

I ! 

JRYslm 
cc: ' 
J. 4- Law 

i 
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Attachment 4 

Assumptions Used for the Calculation of 
Volume, Mass and Rate of GAC Generation 





Attachment 5 

Calculation of Maximum Chlorine (Halogen) Concentration 
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Attachment 6 

MSDSs for Granulated Activated Carbon and Radsorb 

- 



. . .  . .  . ~ .~ . . .  . . .  . .  
- .  

TlGG 5C AND 50 SERiES ADSORBENTS 
MnlKWU- SFFFly DATA SIEET 

NOTE: May m r  other aclhrated carbons as &.fed:& 

sH;TKX(i 
SUPPUER'SNAME TlGG CORPO~T1oN 
EMERGENCY TELEPHONE 412-5634300 
ADDRESS: P.O. BOX 11661, PKTSBURG~ PA 15228 
CHEMICAL NAME AM) SYNONYMS: ACTIVATED CARBON 
FORMW C 

s€cmti2HIVI\IZOOUSlNGREMENTS 
CARBON (ACTNATED CAREON) - 

CAS#: 7440440 
XEYWEIGW. 100% 
ORAL Lo& >W?flg (RAT) 
T W  

ACGM: N/A 
OSHA: N/A 
OTHER N/A 

CAUTION1 WET ACTNATEO CARBON REMOVES OXYGEN FROM AIR CAUSING A S M F E  "AN, TO WORKERS 
INSIDE CARBON VESSEtS AND ENCLOSED OR CONFINED SPACES. BEFORE ENTENNQ SUCH AN MEA SAMPLING 
AND WORK PROCEDURES FOR LOW OXYGEN LEVELS SHOULD BE T N ( M  TO ENSURE AMPLE OXYGEN 
AVAILABILITY, OBSERVING ALL LOCAL, STATE, AND FEDERAL REGUtATlONS. 

sEcTIo)J 3 P" DATA 

VAPOR PRESSURE (mmHg): N/A 
VAPOR DENSIW (AfR - 1): 
SOLUBIl.fR IN WATER E'&UBLE 
SPEC(FK: GRAVlM 

pH: 5.04.0 
PACKING DENSTTY: 0.4-05 g/cc 
WPE"CE AND ODOR 

SEcTldt 4 -AND m o m  Cvvnno DATA 
RASH POIW 
FlAMMABLE UMIIS. 

BO"0 POINT (%): N/A 

0 = 1): 18-21 
P m x w  rnuTtE%i vowm w): o 

BIACK PARTICULATE SOU0 

400 'C ASTM (DRY VIRGIN STATE) 

. .- 

E L !  N/A 
UEL: N/A 

DCIINGUISHING MEDIA: FLOOD WITH WATER IF WATER IS UNAVAMCE. NITROGEN OR FOAM MAY BE USED TO 
BLAM(ET THE ADSORBENT BED. I? THE MATERIAL IS IN A CLOSED VESSEL. A BOTTOM INLET MAY BE BLOCKED 
TO DEPRIL'E THE RAE OF OXYGEN, BUT THE VESSEL S H O W  R E h N  VENTED FOR RELEASING STEAM 
OR OTHER HOT GASES. 
SPECW FlRE RGHllNG PROCEDURES: WEAR PROTECTIVE CXOTHINO, SELF CONTNNED BREATHING APPARATUS 

IF NECESSARY. 
UfWSUAL RRE 

ZONES. COf'IOUS VOLUMES OF STEAM MAY BE GENERATED M THE PROCESS OF EXTINGUISHING THE 
HOT ZONES. STEAM GENERATON IS REDUCED WHEN FLOODINQ OCCURS FROM THE BOTTOM UP, AS 
OPPOSE0 To .4 SPRAY FROM MOVE. THE CAnRON KSECF MAY NOT EU:IEIT XAMiNG ALTHVdSH ANY 
COMBUSlTBLE MATEWAL IN CONTACT WTH TT WILL AT TEMPERATURES AROUND 900 'C, CARBON CAN 
REACT WTH FIRE-FIGHTING MATERWS SUCH AS WATER OR CARBON DIOXIDE TO FORM HYOROGEN 
AND/OR W O N  MONOXIDE WHlCH COULD REACH LEVELS WVAROOUS TO RESPIRATION OR 
REPRESENTINQ A COMBUSTIBLE OFF-GAS. 

MPLOS[ON HPZARDS: FLOODING THE VESSEL WlTH WATER WnL MTMGUSH ANY HOT 

SKmm 5 Hf3.m HN"(D DATA 
t EFFECT OF OVER E)BOSURE 

A ACUTE 
1. INGESTION 

2 INWTION 

THE PRODUCT IS NON-TOXIC THROUGH INGESTION. THE ACUTE ORAL LD, (RAT) IS ._ . 
$7 m3m. 
THE ACUTE INHALATION Le, (RAT) IS 964.4 MG/L (NOMINAL CONCENTWTION) FOR 
ACTNATED CARBON. 

:: 

' 2  
LJ 

TELEPHONE: (412) 563-4300 
TELEX: 269312 (RCA) 

CABLE: TIGGCOR PITTSBURGH 

TlGG CORPORATION 
BOX 11661. FAX: 412-563-6155 

PITTSBURGH, PA 15228 



MATERIAL b SAFETY DATA SHEET 

FLASH WINT AND -OD USED: NIA Auto-Ignition Temperature: > 450°C Flammability Limits in LEL 
ANSIIASTM D 3468 Air % by Volume: NIA NIA 

S E C ~ O N  I 

UEL 
NIA 

Manufachuer. WESTATES CARBON, INC. 

2WO Leo Avenue 

Phone Number (213) 722-7500 
(For Information) 

Emergency Phone Number (800) 659-1771 

r 

MSDS Number*: 100 

CAS Number*: CAS 7440-44-0 

Date Prepared: NOVEMBER 28, 1993 

Prepared By*: MARGARET JEFFERSON 

Note: Blank spaces are not permitted. If any item is not applicable, 
or no information is available, the space must be marked to 
indicate that. 

SECTION II - MATERIAL IDENTIFICATION AND INFORMATION 

COMpONENTs - chemical Name & Common Names OSHA ACGIH OTHER L M T S  
(Haza+dorr~ Components 1% or greater; Carcinogens 0.1% or greater) %* PEL TLV RECOMMENDED 

‘CTIVATED CARBON 100% 1.5 mdm’ NONE 

OITIONAL Rev. 3 11/28/93 
FORhiS2MSDSFORM.9a 



F-" 
MATERIAL SAFETY DATA SHEET CC SERIES, KG SERIES, KP SERIES 

1 

SECTION V - REACTIVITY HAZARD DATA 

~ ~ ~~ 

INCOMPATIBILITY (MATERIALS TO AVOID); Strong oxidizing 
agents 

HAZARDOUS POLYMERIZATION 0 May Occur PII Will Not Occur 

STABILITY PII Stable 0 Unstable 
-~~ ~ ~~ ~ ~~ 

HAZARDOUS DECOMPOSITION PRODUCTS: Carbon Dioxide 
Carbon Monoxide 

CONDlTIONS TO AVOID: not applicable 

SECTION VI - HEALTH HAZARD DATA 

PRIMARY ROUTES H Inhalation 0 Ingestion CARCINOGENLISTEDIN 0 NTP 0 OSSA 0 IARCMonograph NotListed 

HEALTH HAZARDS LDSO VALUES: not available ACUTE not available CHRONIC: No effects from chronic exposure are known. 

EMERGENCY FIRST AID PROCEDURES: 

EYE CONTACT: 

Seek medical assistance for further trratment, observation and support, if necessary. 

Immediately flush with copious amounts of water. If redness, itching o r  a burning sensation develops, have eyes examined and treated by 
medical p e r s o ~ e l .  

Wash material off the skin with soap and water. If redness, itching o r  a burning sensation develops, get medical attention. 

Remove v i c b  to fresh ah. If cough o r  other respiratory symptoms develop. consult medical personnel. 

SKIN CONTACT: 

INHALATION: 
-~ ~~ ~ _ _ _ _  ~ 

INGESTION: Give one or two glasses of water to drink. If gastrointestinal symptoms develop, consult medical personnel (Never give anything by mouth 
to an unconsdous Demon). 

SECTION VII CONTROL AND PROTECTIVE MEASURES 

SPIRATORY PROTECTION (SPECIFY TYPE): Use MSA-NIOSH approved respirator for respirable dusts, mists and fumer. 

PROTECTIVE GLOVES: Rubber latex. 

EYE PROTECTION: 

VENTILATION TO BE USED: rn Local Exhaust 0 Mechanical (general) 0 Special 0 M e r  (specify) 

Safety glasses with side shields. Contact lenses should not be worn when working with carbon. 

OTHER PROTECTIVE CLOTHING AND EQUIPMENT: 

HYGIENIC WORK PRACI'ICES: 

NONE 

Wash contacted skin areas after handling. 

- 
SECTION VIII - PRECAUTIONS FOR SAFE HANDLING AND USEILEAK PROCEDURES 

STEPS TO BE TAKEN IF MATERIAL IS SPILLED OR RELEASED: 
with moist absorbent for dust control and pick-up and shovel into waste container. Use detergent in spill area after clean up and flush with plenty of water. 

WASTE DISPOSAL METHODS: Dispose of  virgin (unused) carbon (waste or spillage) per local regulations. 

Wear respiratory protection during clean up. Sweep up and recover or mi* m a t e d  

PRECAUTIONS TO BE TAKEN IN HANDLING AND STORAGE: Activated carbon can be safely stored in any normal storage area, but away from dim 
heat. 

OTHER PRECAUTIONS AND OR SPECIAL HAZARDS: An oxygen deficiency may be created when activated carbon is stored in M endosed spWdd0- 
Ventilate o r  wear self-contained breathing apparatus. FoUow all proceduree for confined spoce 
entry. 

I 

Rev. 3 11/28/93 
FORMS2UISDSFOW.9a 
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MATERIAL SAFETY DATA SHEET 

RADSORB 

SECTION 1 - IDENTIFICATION 

MANUFACTUREiRS NAME 
ADDRESS 

EMERGENCY PHONE NUMBER 

PHONE NUMBER 
EFFECTIVE DATE 
CHEh4ICALFAMlLY 

SCIENTIFIC, INC. 
5400 SOUTH MIAMI BLVD. 
MORRISVILLE, NC 27560 
FOR TFL4NSP ON EMERGENCY 

Ingestion or skin contact call ENVIRONMENTAL 
Call 919-941-0 

SCIENTrFIC 9 19/941-0847 
9 19-941-0847 
3-30-94 
Polyacrylatelpolyacrylamide, crosslinked 

TRADE NAME RADSORB 
DOT CLASSIFICATION Not applicable 
DOT HAZARD CLASS Not applicable 

SECTION 2 - HAZARDOUS INGREDIENTS 

HAZARDOUS COMPONENTS HAZARDOUS % TLV (Units) 

:one O-O% None 

SECTION 3 - PHYSICAL DATA 

voL,Am (%) 
SOLUBILITY IN WATER 
pH VALUE 
PHYSICAL FORM 
PARTICLE SIZE; 
MOISTURE CONTENT 
BULKDENSITY 

None 
Insoluble, but swellable in aqueous fluids. 
6.5 +I- 1 .O 
Granular solid 
200+/- 100 fl 
4% 
40 +/- 5 i w t 3  

SECTION 4 - FIRE AND EXPLOSlON HAZARD DATA 

FLASH POINT Not applicable 
EXTINGUISH MEDIA 
UNUSUAL FIRE AND FIRE HAZARD 

Water, C02, foam, dry powder. 
None 

SECTION 5 - HEALTH EFFECTS INFORMATlON 

SKIN CONTACT: 

CONTACT 
.HALATION 

313011 994 

- 

Prolonged contact may cause slight imtation due to the some- 
what abrasive powder. 
May cause slight irritation and swelling of mucous membrane. 
May cause initation to the respiratory tract and lungs. 

-I- 



RADSORB MSDS continued 
\ 

FIRST AID: SKIN CONTACT: Wash with soap and water. 
EYE CONTACT: Rinse with plenty of water for at least 15 
minutes. If discomfort continues, seek medical attention. 
INHALATION: Remove to fresh air. If discomfort continues, 
seek medical attention. 
I If discomfort continues, seek medical attention. 

SECTION 6 - REACTIVITY INFORMATION 

STABILITY: Stable: 
INCOMPATIBILITY: 
HAZARDOUS POLYMERIZATION: Will not occur. 
CONDITIONS TO AVOD: 
THEZWAL DECOMPOSITION PRODUCTS: 

Strong oxidants: e.?.. sodium hypochlorite.. alkalies and acids 

Keep from getting damp or wet, until ready to use . 
In  the event of combustion CO, CO?, NOx mav be formed. 
Do not breathe smoke or fumes, Wear suitable protective 
equipment. 

SECTION 7 - PERSONAL PROTECTION EQUIPMENT 

RESPIRATORY PROTECTION 

VE?JTLATION 

Not required under normal use conditions. If significant dusting 
occurs, wear XOSH approved dust respirator. 
If significant dusting occurs. local exhaust ventiiatlon is 

OTHER PROTECTION 
recommended. 
No special precautions. Avoid eye and skin contact. and 
inhalation of dust. 

SECTION 8 - SPILL AND DISPOSAL 

SPILL CONTROL A i i  RECOVERY: 

SOLID SPILLS 

DISPOSAL 

Sweep up and place in reclaim or disposal container. Wear 
protective equipment specified in Section 7 .  

Radsorb is not a hazardous waste as detined under the Resource 
Conservation and Recovery Act (RCRAj 40 CFR 76 1 : it does 
not have characteristics of Subpart C, and it is nor listed under 
Subpart D. Radsorb is a non-hazardous solid waste and can be 
disposed of by incineration or in a sanitary landfill in accordance 
with local. state and federal regulations. 

SECTION 9 - TRANSPORTATION INFORMATION 

DOT SHIPPING NAMEYHAZW CODE: Radsorb is nor regulated dunnz transportation. 

. -  e x  
.I ,- 
'-" J; 

313011994 



RADSORB MSDS continued 

SECTION 10 .. REGULATORY INFORMATION 

TOSCA: Radsorb does not contain ingredients (at a level of 1% or greater) 
on the List of Toxic Chemicals. 

FEDERAL WATER POLLUTION CONTROL- 
ACT, CLEAN WATER ACT, 40 CFR 401.15: 

CLEAN AIR ACT, 40 CFR 60, SECTION 11 1, 
40 CFR 61, SECTION 112: 
Act. 

Radsorb does not contain ingredients specifically listed. 

Radsorb does not contain ingredients covered by the Clean Air 

CALIFOFWI.4 PROPOSITION 65: Radsorb does not contain chemicals on the current Proposition 
65 list. 

MICHIGAN CRITICAL MATERIALS: Radsorb does not contain ingredients listed on the Micfigan 
Critical Materials Register. 

SECTION 1 1  - USER'S RESPONSlBlLlTY 

This Radsorb material safety data sheet provides health and safety information. Radsorb is to be used in applications 
consistent with our product literature. Individuals handling Radsorb should be informed of the recommended safety 
precautions and should have access to this information. For any other uses, exposures should be evaluated SO that 
appropriate handling practices and training programs can SP, established to ensure safe workplace operations. Please 
consult your ESI sales representative for further information. 

SECTION 12 - STORAGE 

STORAGE Keep material in a dry location and sealed to minimize water 
absorption before use. 

313011994 -3- 



Attachment 7 

WETS Waste Packaging Variance Request and Industrial Hygiene VOC Monitoring 
Results 



o m m o w  

0 (August 1994) 

' ........ .. 




